N1-alkyl-substituted derivatives of chlorpropamide as inhibitors of aldehyde dehydrogenase.
On the basis of an earlier observation that the N1-ethyl derivative of the hypoglycemic agent chlorpropamide (CP) inhibited aldehyde dehydrogenase (AlDH) in rats without producing hypoglycemia, we undertook a structure-activity study to assess the effect of altering the alkyl substituents at N1 and N3, as well as substituting O for N at the latter position, and evaluated these analogues for their effect on AlDH in vivo and in vitro. Our results suggest that only those CP analogues that can release alkyl isocyanates nonenzymatically inhibited AlDH. Increasing the steric bulk of the N1-alkyl substituent enhanced isocyanate formation and AlDH inhibition. CP analogues that lacked the NH group at N3 or were otherwise incapable of alkyl isocyanate release were inactive.